THAT metastatic ophthalmitis occurs with some frequency in epidemic cerebrospinal meningitis has long been known; that the meningococcus is capable of causing in children a metastatic ophthalmitis of pseudogliomatous type, without associated symptoms of meningitis, appears to have escaped recognition. We present some illustrative cases. CASE I. Simultaneous onset, without constitutional symptoms, of metastatic ophthalmitis and arthritis of the left wrist-joint. No history of specific infectious disease. Temporary improvement of the ocular symptoms under treatment, followed by retrogression.
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THAT metastatic ophthalmitis occurs with some frequency in epidemic cerebrospinal meningitis has long been known; that the meningococcus is capable of causing in children a metastatic ophthalmitis of pseudogliomatous type, without associated symptoms of meningitis, appears to have escaped recognition. We present some illustrative cases. CASE I. Simultaneous onset, without constitutional symptoms, of metastatic ophthalmitis and arthritis of the left wrist-joint. No history of specific infectious disease. Temporary improvement of the ocular symptoms under treatment, followed by retrogression.
Excision. Primary seat of metastasis, the retina. Meningococci recovered from the vitreous.
I. C., aged 41, was admitted to the Hospital for Sick Children on October 7, 1910. On October 6, without signs of general illness, the left wrist-joint became swollen and painful. A doctor who was consulted observed pus in the anterior chamber of the left eye, and sent the child to the hospital. She had had none of the infectious fevers, the two other members of the same family were quite well; no fevers (including " spotted fever ") were known to be prevalent in the neighbourhood. The right eye was externally normal. In the left there was moderate conjunctival and episcleral congestion. The cornea was clear, the pupil fairly well dilated, and pus was coming forward through it into the anterior chamber. The child seemed to suffer little or no pain, and appeared to be in perfect health, head symptoms being entirely absent. The left wristjoint was swollen, but with little tenderness, and no redness of the skin. The arthritis subsided in about a week. On admission the temperature was 1020 F.; it dropped at once to normal, and never subsequently rose above 1000 F. There was no history or evidence of vaginal discharge. Under atropine and hot bathing the congestion of the eye decreased, and the pus in the anterior chamber became ' This term is used by clinicians to indicate appearances suggestive of glioma, but unconnected with new growth. Such appearances are most commonly due to a chronic metastatic ophthalmitis, and it is in this sense that we employ the word, leaving out of consideration other rarer conditions which may also be mistaken for glioma-e.g., persistent hyaloid artery, tubercle of the choroid, exudative retinal disease, &c. partially absorbed. After about a week, however, the hypopyon increased once more, and the iris became very vascular, a large staphyloma gradually formed in the intercalary region above, and the pupil became vertically oval. The eye was accordingly excised on October 19.
Pathological examination: The primary seat of metastasis was probably the equatorial region of the retina. In this situation the retina is deeply buried in purulent infiltration and practically destroyed. The vessels are greatly congested, and there is some laying down of organizing material in their walls. Elsewhere also the retina is deeply infiltrated, and coagula and heemorrhages are present in the subretinal space. The vitreous is full of pus and coagulum, and organization is commencing in the vicinity of the ciliary body. The papilla is moderately swollen, and the nerve slightly hypercellular for a short distance above the lamina cribrosa. There is no inflammatory infiltration in the intervaginal space. The choroid is practically free from infiltration, the ciliary body only moderately inflamed, and chiefly in the pars plana. The iris is much destroyed and deeply infiltrated. At the selero-corneal margin above there is a large perforation of the sclera into which the iris and anterior part of the ciliary body are prolapsed. The lens is ruptured at its upper equator. The cornea shows moderate infiltration and cedema.
Bacteriological examination: Immediately after excision a specimen of the pus in the vitreous was obtained under aseptic precautions. It was very viscid, and yielded in film preparations a scanty number of Gram-negative diplococci, both intra-and extra-cellular, but chiefly the latter. By cultivation at 370 C. a pure growth was obtained on serum of a Gram-negative diplococcus, indistinguishable from the meningococcus. Growth failed to develop at 220 C.
Fermentation tests applied to the diplococcus yielded acid reactions with galactose, glucose, and maltose, but failed to ferment saccharose. They were therefore in accordance with the behaviour of the meningococcus.
CASE II.
Metastatic ophthalmitis first noticed a week after the onset of arthritis in the left wrist-joint. No history of specific infectious disease. Perforation of the globe at the equator. Excision. Metastatic retinitis. Meningococcus in the vitreous. B. W., aged 4 months, was admitted to the Hospital for Sick Children under the care of Mr. II. A. T. Fairbank, to whom we are indebted for permission to make use of the case. There was no history of specific infectious disease. No vaginal discharge. Three weeks previously a swelling had appeared on the dorsum of the left wrist ; this had disappeared before the child was brought to hospital. A week later the left eye was noticed to be swollen. When seen a fortnight afterwards there was considerable proptosis, and a little chemosis. The globe was soft, the pupil contracted and bound down, the iris pushed forward against the back of the cornea. There was a yellowish reflex from behind the lens. Orbital incisions were made without result, and as the globe was beginning to become staphylomatous on the outer side, it was excised. In doing so an extraseleral abscess was opened into at the equator.
Pathological examination : This case also seems to be one of metastatic retinitis. Some scarcely distinguishable remains of the retina are present close behind the lens; in the posterior part of the globe it seems to have been entirely destroyed. The globe is filled with polymorphonuclear leucocytes. On the iDner surface of the choroid there is a thick layer of inflammatory cells, which is becoming invaded from below by numerous new-formed vessels. The choroid itself is congested, and its stroma is more prominent and fibrous than normal; it shows, however, only a moderate amount of infiltration except in its inner layers anteriorly. The anterior portion of the ciliary body is moderately deeply infiltrated; the pars plana is broken up and destroyed, and from it dense masses of young cicatricial tissue stretch inwards, filling up the posterior chamber and replacing the anterior part of the vitreous. The iris is congested and moderately deeply infiltrated, the infiltration being diffuse, not focal. On its posterior aspect the iris is extensively adherent, centrally to the lens, peripherally to organizing membranes in the posterior chamber. A cicatricial membrane stretches across the pupil. The cornea is practically free from inflammation. Coagulum and leucocytes are present in the anterior chamber. At the site of perforation the pus forms an extra-ocular abscess which is partially isolated by a condensation of the surrounding orbital tissues. Elsewhere the sclera is but little infiltrated.
Bacteriological examination: The pus is very viscid. Films were prepared with difficulty, and showed Gram-negative intra-and extra-cellular diplococci in small numbers. Cultivations from the pus were made on serum and agar, and yielded at 370 C. a Gram-negative diplococcus culturally and morphologically indistinguishable from the meningococcus. Subcultures were planted on serum and agar, but failed to grow on the latter medium. A. M., aged 9 months, was admitted on July 31, 1907, to the Royal London Ophthalmic Hospital, under the care of Mr. J. Herbert Parsons, who has kindly permitted us to use the case. The right eye had been bad for six days, following upon an attack of measles. Both eyes were buphthalmic. In the right the eyelids were swollen, the conjunctiva injected, the cornea dull, the anterior chamber shallow. The iris pattern was blurred and the pupil occluded. Under atropine the pupil failed to dilate, and on August 6 marked chemosis set in. The eye was excised the next day, and was found to be slightly adherent to the surrounding tissues.
Pathological examination: The globe measured antero-posteriorly 25 mm., vertically 23 mm., transversely 23'5 mm., the cornea 13 mm. by 11i5 mm.
The retina is very deeply infiltrated throughout, but more especially about the equator, where it is entirely broken up and buried in dense collections of polymorphonuclear leucocytes. A considerable amount of pus is present in the subretinal space posteriorly. The choroid is not so much inflamed as the retina, but shows a good deal of congestion and infiltration of rather diffuse tvpe; the infiltration is most dense at the equator on the temporal side, and. in this situation the sclera is also slightly infiltrated. The nerve is somewhat hypercellular for som-ie distance above the lamina cribrosa, but not so far as the cut end. The intervaginal space is normal. The ciliary body. is moderately inflamed, chiefly in the pars plana. An extensive cyclitic membrane in an early stage of organization is present in the posterior chamber. It completely invests the equator and anterior surface of the lens; the iris is adherent to it in its entire extent, and the pigment epithelium is dragged upon a&id distorted. The contents of the vitreous are still purulent and show no organization, except a very slight amount on the surface of the papilla. The iris is congested and shows a moderate amount of diffuse infiltration, an inflammatory membrane is present on its anterior surface. The corneo-iridic angle is occluded, and the root of the iris is atrophic: these changes probably have to do with the buphthalmos, not with the panophthalmitis. The cornea is normal. The anterior chamber contains coagulum and a few leucocytes.
Bacteriological examination: In this and the following case the eyes were unfortunately fixed before cultures could be made.
In the sections diplococci are found in moderate numbers in the pus of the vitreous. They are especially concentrated in the vicinity of the retina at the equator, and are not found with certainty in the choroid. Morphologically they show the typical characters of the gonococcus-meningococcus group. They are almost all intracellular, and some leucocytes are crowded with them. Swollen and degenerate forms -are uncommon. They are exquisitely Gram-negative, giving up their colour even when the gentian violet is very imperfectly washed out of the nuclei.
CASE IV.
Metastatic ophthalmitis of the right eye following the onset of measles at an interval of a fortnight. Excision. Probably metastatic retinitis -and choroiditis. Gram-negative diplococci morphologically similar to the meningococcus in the vitreous and subretinal space. R. C., aged 15 months, was admitted to the Royal London Ophthalmic Hospital on May 12, 1907, under the care of Mr. Lang, to whom we are indebted for the use of the case. The child had suffered from measles three weeks before, and the right eye had been bad one week. The lids were swollen, there was chemosis and proptosis, the cornea was hazy, and a patch of discoloured lymph 'covered the pupil. The eye was excised the next day.
Pathological examination: The retina is partially detached posteriorly, and is very deeply infiltrated. In places, especially about the equator, it is completely destroyed. Large hemorrhages are present here and there in its substance and on its surface. The subretinal space is full of pus. The choroid is very deeply infiltrated except over a small area at the posterior pole. The infiltration is uniform and equal in all the layers. Over extensive areas the epithelium is stripped up by exudation, and at the equator the inner layers of the choroid are quite broken up, the choroidal and subretinal exudates being continuous. At the equator also the sclera is slightly infiltrated and loosened in structure. The ciliary body is infiltrated chiefly in the pars plana. The vitreous and posterior chamber are full of pus, and in the posterior chamber there is a considerable amount of hbemorrhage. There is practically no organization of the exudates. The iris is rather densely infiltrated and some hemorrhages are present in the stroma. The cornea is normal. A ilbrinous coagulum, with a few leucocytes and red corpuscles in its meshes, occupies the anterior chamber.
Bacteriological examination: A Gram-negative diplococcus is present in the pus of the vitreous and subretinal space, especially about the equator of the globe. It is doubtful if it is present in the choroid. Its morphological characters are in general those of the gonococcus-meningococcus group, but many swollen degenerate forms occur. No capsule is visible. The cocci are found both within and without the cells, but are probably more frequently extracellular. In the anterior part of the vitreous they are much more scanty, and they are not found in the pus of the anterior chamber, iris, or ciliary body.
In two of our cases an organism was found identical in appearance, staining reactions, and cultural characteristics with the meningococcus. In the vitreous of the other two clinically similar cases, a microbe was present with similar morphological and staining peculiarities; although in these instances no cultures were available, there can be little doubt that the organism in all four was the same.
Since none of these cases showed symptoms of cerebrospinal meningitis, it appears that the meningococcus may give rise to a metastatic ophthalmitis unassociated with constitutional disturbance. Since also, according to our experience, the meningococcus seems to occur with considerable frequency in such cases, we are led to conjecture that it may play a chief, or probably a specific, part in the aetiology of that form of metastatic ophthalmitis in children which goes by the name of " pseudoglioma." In addition to the evidence of our own cases certain other considerations may be adduced in support of this-conjecture.
(1) On a priori grounds there is much to be said in favour of regarding pseudoglioma as a clinical and pathological entity, liable to be imitated no doubt by other forms of ophthalmitis, yet in the main well defined in type, and probably due always to the same cause. Our own cases were of somewhat greater severity than is common in pseudoglioma, and in two instances a perforation of the sclera had taken place; had it not been so the eyes would not have been excised, and no opportunity would have been afforded of making an early pathological examination. Yet they conformed well to the general type: in .Case I the symptoms, though very threatening at first, receded later, and the eye might perhaps have been saved but for the gradual formation of an intercalary staphyloma; in Case II the changes in the anterior part of the globe were insignificant, and the eye was lost owing to a perforation at the equator; in the other two cases also the anterior changes were not great, and the panophthalmitis was not. of the severest type. According to Treacher Collins the usual primary seat of metastasis in pseudoglioma is the retina; so it was also in our cases. It might be supposed that the special clinical characteristics of pseudoglioma are due, not to a specific organism, but to a difference in the vital reaction of the child's tissues; in other words, that pseudoglioma is caused by the ordinary pyogenic organisms, but that the tissues of the child are capable of a more powerful resistance, thus overcoming the virulence of the microbes, and modifying their effects. Cases of metastatic ophthalmitis from the ordinary pyogenic organisms seem to be rare in children, but in one case of streptococcal infection which we had the opportunity of examining there was no such modified reaction, the panophthalinitis being of a virulent type with commencing ring infiltration of the cornea. It is doubtful also if traumatic infections of the vitreous run a more favourable course in children than in adults.
(2) It is well known that in true epidemic cerebrospinal meningitis a form of metastatic ophthalmitis occurs which has the characteristic clinical features of pseudoglioma.1 According to the descriptions of Axenfeld2 and Uhthoff (loc. cit.) the ocular symptoms are first observed simultaneously with, or a few days after, the commencement of the meningitis. In some instances the disease begins insidiously with moderate injection and chemosis in one eye, or much more rarely in both; in other cases the onset is threatening, but the symptoms soon subside. The signs of iritis are present, and a hvpopyon, usually transitory, may develop; sometimes, however, the anterior parts of the eye renmain entirely free from inflammation. In the vitreous inflammatory exudates are formed, which rapidly becomiie purulent, giving a characteristic yellow reflex from the depths of the eye. There is little or no pain. Perforation of the sclera occasionally occurs, but in general the forin of the globe is preserved as the inflammation subsides and the vitreous exudates organize the lens and central portion of the iris are thrust forward, while the periphery of the iris is retracted. The globe becomes soft, and a secondary cataract may develop.
The above description might be applied word for word to an ordinary instance of Idiopathic pseudoglioma, and since the meningococcus has been found several times3 within the globe in these meningeal cases there seems considerable inherent probability of its being also the cause of idiopathic pseudoglioma. ' The following figures, quoted from the papers of Uhthoff (Berichlt. d. Ophth. Gesellsch., Heidelberg, 1905, xxxii, p. 84) and Hanke and Tertsch (Klin. Monatsbl. f. Auqenheilk., 1907, xlv, 2, p. 545) , show the frequency of this association: Knapp, 4 per cent. to 5 per cent.; Salomon, 2 in 141; Jedrzejewicz, 2 in 28; Schirmer, 3 in 30; Rudnew Burjew, 1 in 10; G6ppert, 3 in 44; Radman, 3 in 61; Curtius, 7 in 200; Wilbrand and Siinger, 0 in 25; Heine, (3) Certain of the attributes of pseudoglioma suggest an association with the meningococcus. (a) PseudoQlioma is a disease of childhood; so also, in the vast majority of cases, is cerebrospinal meningitis.1 (b) In cases of pseudoglioma, perhaps the commonest history is of antecedent transitory head symptoms, such as screaming, vomiting, headache, convulsions, delirium, apathy, unconsciousness, " water on the brain," "brain fever," &c.2 It is probable that many of these cases arc instances of sporadic or abortive cerebrospinal meningitis, and that the meningeal and ocular symptoms are alike due to the meningococcus. (c) A history of one of the exanthemata, especially of measles or whooping-cough, is also common. It is most interesting to observe that though the history was of measles in our third and fourth cases, yet the organism in the vitreous was the meningococcus; this seems very suggestive of a specific causal relation between the meningococcus and pseudoglioma, and tends to show that the action of the exanthemata is preparatory, either by lowering the general resistance or by causing inflammation of the mucous membranes, and so opening up a path of invasion. (d) In our first case there was an ar4thritis of the left wristjoint, and in our second a history of a former joint affection. The association of arthritis with pseudoglioma has also been described by Nettleship.3 In epidemic cerebrospinal meningitis and posterior basic meningitis, arthritis or periarthritis is an occasional complication.4 (4) The finding of the meningococcus in the vitreous apart from symptoms of cerebrospinal meningitis is not an isolated observation. The same organism has been found in the nasopharyngeal secretion in about 10 per cent. of normal persons who have been in contact with cases of cerebrospinal meningitis.5 It has also been found in the conajunctival sac of persons who have had no communication with cases of that disease.' SUMMARY.
We have found the meningococcus in four cases of metastatic ophthalmitis of pseudogliomatous type, and are led to believe that a specific causal relation may be established between this organism and pseudoglioma. Apart from our own observations we base this opinion on the following considerations:
(a) Pseudoglioma is a well-defined clinical entity, and is therefore not unlikely to be due always to the same organism.
(b) A form of ophthalmitis identical with pseudoglioma occurs in from 4 per cent. to 5 per cent. of cases of epidemic cerebrospinal meningitis; the meningococcus has been recovered from the eye in such cases. Pseudoglioma and cerebrospinal meningitis are both diseases of childhood, and both are sometimes associated with arthritis.
(c) In idiopathic pseudoglioma a history of head symptoms, possibly due to meningitis or simply meningismus is very frequent; two of our cases prove that even when the history is not of head symptoms, but of measles, the pseudoglioma may still be due to the meningococcus.
'Brons (Klin. Monatsbl. f. Augenheilk., 1907, xlv, i, p. 1, associated with the pneumococcus in a case of keratomalacia); McKee (Ophthal. Record, 1908, xvii, p. 438, normal conjunctiva); Lutz (Klin. Monatsbl. f. Augenheilk., 1910, xlviii, i, p. 636, case of chronic conjunctivitis).
